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[Zh96] VOA 8 8













1756 2011 73-80 73
1.2
VOA $L$ VOA
([FLM88, Do93]). VOA $-1$-
$\mathbb{Z}_{2}$- VOA $\tilde{V}_{L}$ 4 ([FLM88,
DGM96] $)$ 5.
1.3. [FLM88, $Do93$ , DGM96]
$\bullet$ 24 24 VOA
$\bullet$ 15 ( VOA ) VOA $\mathbb{Z}_{2}$-
VOA
39 VOA ( ) 6
Schellekens [Sc93] VOA 1
7.
$\bullet$ $32(=71-39)$ 24
$\bullet$ VOA ( ).
1.3
Lam “ ” 24 VOA
14. [La, LS] 24 VOA 56
( )17 8 VOA 9
17 1 $X_{r,t}$ $X_{r}$
$l$ [LS] 14




817 10 [La] 7 [LS]





$L(1/2,0)$ 1/2 VOA $L(^{1}/2,0)$
$L(1/2,0),$ $L(1/2^{1}/2),$ $L(1/2^{1}/16)$
2.1. [DGH98] $V$ VOA $V$ (framed)
$L(^{1}/2,0)^{\otimes r}$ full VOA lo
2.2. [DGH98] VOA $C_{2}$- CFT









$\alpha=(\alpha_{1}, \ldots, \alpha_{r})\in \mathbb{Z}_{2}^{r}$ $V^{\alpha}$ $h_{i}=1/16$ $\alpha_{i}=1$ $V$
$T_{r}$- $m_{h_{1},\ldots,h_{r}}\otimes_{i=1}^{r}L(^{1}/2,$ $h_{i})$ $V^{0}$ VOA $V^{\alpha}$
$V^{0}$-




$m_{h_{1},\ldots,h_{f}}$ 1 $0$ ([DMZ94]).
$\beta=(\beta_{1}, \ldots, \beta_{r})\in \mathbb{Z}_{2}^{r}$
$M^{\beta}$ $V^{0}$ $T_{r}$- $m_{h_{1,)}h_{r}}\otimes_{i=1}^{r}L(1/2, h_{i})$
$h_{i}=1/2$ $\beta_{i}=1$
2.4. [DGH98] $C$ $:=\{\beta\in \mathbb{Z}_{2}^{r}|M^{\beta}\neq 0\}$ $r$ $\mathbb{Z}_{2}$
2.5. $(C, D)$ $T_{r}$ $V$ (structure codes)
26.
VOA
2.7. [LY08] (cf. $[D$GH98, Mi04]) $(C, D)$ VOA









(I) $\mathcal{D}(E)=F_{2}\langle d(e),$ $((10)^{24})|e\in E\rangle$ . ( $E$ 24 12)
(II) 9 $\mathcal{D}^{ex}$ .
(III) Reed-Muller RM(1, 4)
(IV) RM$($ 1, $4)\oplus \mathcal{D}(d_{16}^{+})$ . ( $d_{16}^{+}$ 16 )
11 $d=(d_{i})\in D$ wt$(d)=|\{i|d_{i}\neq 0\}|\in 8\mathbb{Z}$ .




VOA [La] (I), (II) [LSl (III), (IV)
(III)
4.1 (I) (II)
4.1. [La] $D$ (I) $U$ $(D^{\perp}, D)$
VOA $U\cong V_{L}$ $U\cong\tilde{V}_{L}$ .
4.2. [La] $D$ (II) $U$ $(D^{\perp}, D)$
VOA
(1) $U\cong V_{L}$ $U\cong\tilde{V}_{L}$ .
(2) $U_{1}$ 10 13
4.2 (III)
$D$ (III) $U$ $(D^{\perp}, D)$
VOA $D^{\perp}$ $($RM(1, $4)^{\oplus 3})^{\perp}=$ RM$($ 2, $4)^{\oplus 3}$ $U$ RM $($ 2, $4)^{\oplus 3}$
VOA $(V_{\sqrt{2}E_{8}}^{+})^{\otimes 3}$ $V_{\sqrt{2}E_{8}}^{+}$ 14 $U$
$(V_{\sqrt{2}E_{8}}^{+})^{\otimes 3}$ $(V_{\sqrt{2}E_{8}}^{+})^{\otimes 3}$
VOA $V=V_{\sqrt{2}E_{8}}^{+}$
$V$ $R(V)$ $R(V)$
$R(V)$ $2^{10}$ 2- (cf. [AD04, ADL05]). $R(V)$
10- F2 $q_{V}:R(V)arrow F_{2}$
$0$ , 1 $q_{V}$ $R(V)$
([Sh04]). Aut(V) $R(V)$ $q_{V}$
Aut $(V)\cong O^{+}(10,2)$
$(R(V^{\otimes 3}), q_{V\otimes 3})$ $(R(V), q_{V})$ 3 $(R(V)^{3}, q_{V}^{3})$
4.3. [Sh] (cf. [Hu96, Mi04, LY08]) $S$ $R(V)^{3}$ $V^{\otimes 3}-D\Pi$ $\mathfrak{B}(S)=$







44. $U=\oplus_{[M]\in S}M$ $V^{\otimes 3}$ $g\in$ Aut $(V^{\otimes 3})$
$goU=\oplus_{[M]\in}sgoM$ $U$ VOA
VOA $([DM04a])$ $(R(V)^{3}, q_{V}^{3})$
Aut $(V^{\otimes 3})$ ( $\cong$ Aut(V) $l\mathfrak{S}_{3}$ ([LSY07, Sh]))
45. $S$ $(R(V)^{3}, q_{V}^{3})$ $a,$ $b,$ $c\in R$
$(a, b, 0),$ $(0, b, c)\in S$ $\mathfrak{B}(S)\cong V_{L}$ $\mathfrak{B}(S)\cong\tilde{V}_{L}$ .
$(R(V)^{3}, q_{V}^{3})$
15 $\mathfrak{B}(S)_{1}$ (III)
4.6. [LS] $D$ (III) $U$ $(D^{\perp}, D)$
VOA
(1) $U\cong V_{L}$ $U\cong\tilde{V}_{L}$ .





47. [LS] $D$ (IV) $U$ $(D^{\perp}, D)$
VOA
(1) $U\cong V_{L},$ $U\cong\tilde{V}_{L}$ , $U$ $(V_{\sqrt{2}E_{8}}^{+})^{\emptyset 3}$







5.1. 24 VOA ?
[Sc93] $15(=71-56)$ VOA
VOA
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